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In an earlier work [1] , our attention was drawn to the possibility of obtaining overpressurized liquid 4He, i.e. liquid 4He at a pressure P greater than the melting pressure Pm. The experiments reported here concern the nucleation of solid 4He from the liquid near the phase transition curve, in the range 20 mK to 2 K. We found that there is generally an energy barrier to the nucleation : it needs the creation by thermal or quantum fluctuations of a seed whose energy is finite.
This barrier leads to a finite degree of possible overpressurization AP = P -Pm, above which solid 4He nucleates with a reasonable probability per unit time. The experimental value of AP is two or three orders of magnitude less than the theoretical estimates for bulk nucleation [2, 3] and we interpret it as evidence for a nucleation on the walls of the cell. These new results are thus presented as a call for further theoretical effort on this subject.
Under certain circumstances, the energy barrier is suppressed : this is the case when carefully degased grafoil is settled in the cell. According to previous measurements [5, 6] 3) The value 10 -2 bars is two or three orders of magnitude less than the theoretical estimates for bulk nucleation [2, 3] . This must be the sign of a different process and we think that the nucleation takes place on the wall of the cell. [8, 15] . We believe therefore that the quantity AP measured here is the one for which the probability of getting one seed per second in 150 cm3 (the volume of our cell) is of order unity. We think also that AP is a function which varies very slowly with time, number of seeds and volume, so that our measurement is very general. 5) In the classification of adsorption made by Dash [9] and Peierls [10] solid 4He has been found to be class II on a copper substrate [1] . We confirm in this experiment that it is class II on all the various metals and insulators which constitute our experimental cell, but which are covered with a monolayer of air as already mentioned. Let us further note that this does not imply that the nucleation of the solid has to take place in the bulk liquid instead of on the wall, under the pretext that it does not wet them perfectly. It just implies that there is an energy barrier for the nucleation, consequently a finite AP, as measured in this experiment.
2. Orientation of He crystals. -As some previous experiments [5, 6] reported that h.c.p. 4He is class I on grafoil, we looked at AP in the presence of some grafoil. AP had to be zero : a bulk solid phase can grow continuously from the surface of grafoil as the pressure in the cell reaches the melting pressure. We first used some grafoil which had been degased under vacuum (10-6 torr) at 1 000 OC (red hot), but which had seen the air during its transfer into the experimental cell. Despite the usual two days pumping procedure of the refrigerator, the AP obtained was similar to the previous one. We then degased some grafoil directly inside the cell in order to avoid any pollution of its surface by air. The cell is maintained around 4 figure) , the plateau at P = Pm is reached without any overshoot, without any measurable AP. This is attributed to the continuous growth of solid 4He on grafoil already mentioned by Landau et al. [5] . A recent neutron scattering experiment [6] showed that h.c.p. He crystals grow on grafoil with a c-axis perpendicular to the planes of the graphite hexagones. Our cell was equipped with a few heaters and detectors for heat pulse propagation experiments. We could then measure the orientation of our crystals using the anisotropy of the velocity of sound [11, 12] . Without 
